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Abstract 
Environmentally induced stress may lead to a phenomenon termed ‘mnestic block syndrome’. The memory changes 
primarily affect the patient’s autobiography by either blocking the retrieval of old memories, or by impairing the 
formation of new memories. We studied patients with either form of amnesia neuropsychologically and with 
functional imaging methods. We obtained a right temporo-frontal hypometabolism in patients with psychogenic 
amnesia, restricted to their autobiography. We conclude that environmentally induced brain changes are due to the 
action of stress hormones leading to a block of memory-related information flow in the brain which can persist over 
decades. 
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1. Memory systems 
Memory is subdivided according to time and contents. Along the time axis the most frequently used 
division is that partitioning between short-term and long-term memory, while the division of memory into 
contents-based systems is much more complex and varies between authors (e.g., Squire, Knowlton & 
Musen, 1993; Tulving, 1983). Endel Tulving pioneered research along this line which nowadays 
progressed to a distinction into five systems (Tulving, 2005; Markowitsch & Staniloiu, in press) (Fig. 1). 
Of these, the episodic-autobiographical memory system is considered to be that one which makes us 
unique as human beings and which is most closely related to emotions (Markowitsch, 2009). In fact, we 
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consider asynchronous activation of emotion and fact-related components as characteristic for the 
processing of autobiographical events (Markowitsch & Staniloiu, in press). 
Autobiographical memory, is, however, not only defined by the by the combined activation of 
affective and cognitive components of information bits, but also by ‘autonoetic consciousness’, as 
Tulving (2005) characterized this memory system, when distinguishing it from other systems, which he 
only considered to be related to noetic consciousness (semantic memory, perceptual memory), or even 
only to anoetic consciousness (priming, procedural memory) (cf. Fig. 1). 
Fig. 1. The five long-term memory systems and their assumed brain bases. Procedural memory is largely motor-based, but includes 
also sensory and cognitive skills (“routines”). Priming refers to a higher likeliness of re-identifying previously perceived stimuli. 
Perceptual memory allows distinguishing an object, item, or person on the basis of distinct features. Declarative memory is context-
free and refers to general facts. It is termed semantic memory or the knowledge systems as well. The episodic-autobiographical 
memory system is context-specific with respect to time and place. It allows mental time travel. Examples are events such as the last 
vacation or the dinner of the previous night. Tulving (2005) defined it as the conjunction of autonoetic consciousness, subjective 
time, and the experiencing self. 
Autonoetic consciousness is considered to develop as a complex interaction of several variables – 
brain maturation, language development, ability to capture and understand time relations (Markowitsch & 
Staniloiu, in press). Brain damage such as in dementia or psychiatric illnesses may impair or abolish 
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autonoetic consciousness. Autonoetic consciousness is considered to develop in childhood only after the 
establishment of all other forms of memory, so that it starts to occur not before the fourth year of life. At 
this time of life, children also start to reflect about themselves (Fig. 2, left part). 
Fig. 2. (a) Diagram depicting Tulving’s (2005) assumption of a hierarchical organization of long-term memory systems and 
demonstrating the developmental aspects in the formation of memory systems. (b) The location of the ventral branch of the uncinate 
fascicle, interconnecting the inferior lateral prefrontal and the temporo- polar cortex. 
2. Neural correlates of autobiographical memory 
On the brain level, both prefrontal regions and structures of the expanded limbic system – in particular 
the amygdala and the hippocampal formation, but also orbitofrontal and anterior temporal cortical regions 
– are considered to be central for the synchronization of the emotional and factual aspects of personal 
episodes As stated above, emotion and cognition interact most closely in autobiographic memory 
(Reinhold & Markowitsch, 2009). The interruption of synchronized affect-memory processing can be 
seen in patients in whom fiber tracts are damaged, disconnecting an interchange between relevant regions. 
One such fiber tract is the uncinate fascicle whose ventral branch interconnects frontal and temporal 
regions and who apparently is the only fiber tract growing and expanding lifelong. Furthermore, it is 
asymmetric in that way, that it is larger in the right than in the left hemisphere (Fig. 2a). 
3. Environmental influences on autobiographical memory 
Deficits in autobiographical memory are particularly evident in patients with rare psychiatric disease 
conditions, subsumed under the heading of dissociative amnesias. Particularly evident are these deficits in 
patients with ‘mnestic block syndrome’, a term created by us (Markowitsch, Kessler et al., 1999), and 
used by other investigators as well (e.g., Stracciari, Fonti, & Guarino, 2008). We and other groups have 
also used the terms ‘psychogenic amnesia’ or ‘functional amnesia’ for these patients (Staniloiu, 
Markowitsch, & Brand, 2010). It is assumed that in such patients after a significant emotional event – 
such as a major stress or psychic traumatic condition – a coordinated action of limbic and neocortical 
structures becomes disturbed. Patients with mnestic block syndrome lose access to their autobiography – 
either totally or for a certain time epoch. The syndrome may pass with reinstatement of the personal past, 
or may persist over years – probably even life-long. It is characterized by a loss of access to the own 
biography and – in most instances – a preservation (or relatively quick regain) of semantic memory and of 
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the other, “lower” memory systems; cf. Fig. 1) (Markowitsch & Staniloiu, in press). The patients are able 
to read, write, calculate, and behave appropriately in social situations, and they are able to acquire and 
store new memories, however, frequently not with the same degree of emotional embedding as in normal 
subjects. Frequently, they are less concerned about their impaired state than their immediate partners or 
relatives, a phenomenon described already by Janet (1907) as “belle indifference”. It is assumed that the 
binding or synchronization between facts and their emotional attachment is blocked. This holds especially 
for material which is threatening, sad or otherwise attached to negative emotions as in conditions of 
posttraumatic stress disorder. It may, however, generalize to all personal memories or to personal 
memories from a certain epoch. Sometimes, especially at the onset of the functional amnesic condition, it 
may extend to semantic material (e.g., the ability to speak a foreign language) or even to non-declarative 
(procedural; cf. Fig. 1) forms of memory. These extended amnesic conditions are usually transient in 
nature.  
The syndrome may occur after minor accidents or after particularly stressful events. It is assumed that 
the underlying causes are, however, much deeper and have to be traced to a stressful or traumatic 
childhood or youth (Staniloiu et al., 2009, 2010). Interestingly, we quite consistently found neural 
correlates of their amnesia when scanning their brains with FDG-positron emission tomography 
(Markowitsch, Kessler, Weber-Luxenburger, Van der Ven & Heiss, 2000; Reinhold, Kühnel, Brand, & 
Markowitsch, 2006). Regions with reduced metabolism were found in the temporo-frontal junction area, 
particularly of the right hemisphere, and therefore in that area, where most receptors for stress hormones 
are found. When re-analyzing the brains of 14 patients with psychogenic amnesia, we found that fronto-
temporal regions of the right hemisphere, in particular the inferior lateral prefrontal cortex, was 
hypometabolic, indicating that a reinstatement of a normal metabolism in this region might probably lead 
to reinstatement of their autobiographical memories (Brand et al., 2009). The same brain region was 
found to be altered in a patient with functional amnesia, studied by Tramoni et al. (2009). 
When re-analyzing the brains of 14 patients with psychogenic amnesia, we found that fronto-temporal 
regions of the right hemisphere, in particular the inferior lateral prefrontal cortex, was hypometabolic, 
indicating that a reinstatement of a normal metabolism in this region might probably lead to reinstatement 
of their autobiographical memories (Brand et al., 2009). These data are furthermore in close agreement 
with our data on brain-damaged patients with autobiographical retrograde amnesia (Markowitsch et al., 
1993; Kroll, Markowitsch, Knight, & von Cramon, 1997), as well as with the results of functional 
imaging studies, pointing to the central importance of the right fronto-temporal region for 
autobiographical memory retrieval (Fink et al., 1996). 
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